[Role of ryanodine receptors in hydrogen peroxide-induced DNA fragmentation and thymidine incorporation in cultured rat astrocytes].
In the CNS, reactive oxygen species (ROS) have been implicated in a wide range of degenerative processes including amyotrophic lateral sclerosis, ischemia-reperfusion injury, Alzheimer disease, Parkinson disease and aging. However, the exact mechanism is unknown, and there is little information on possible roles of ROS in cell injury and the process on recovery of astrocytes, the most abundant glial cells in the brain. We examined hydrogen peroxide (H2O2)-induced DNA fragmentation and thymidine incorporation into cultured astrocytes as an indicator of the process of recovery from astrocytic DNA injury. Astrocytes were isolated from cerebral cortices of 0-day-old rats and treated with 1 mM dibutyryl cyclic AMP for 4 days. H2O2 of 100 microM stimulated thymidine incorporation into astrocytes. Caffeine, ryanodine, cyclic ADP-ribose (endogenous ryanodine receptor agonist) and beta-NAD+ (precursor of cyclic ADP-ribose) suppressed partially the stimulatory effect of H2O2. Ruthenium red (ryanodine receptor antagonist) facilitated further the stimulatory effect of H2O2. The facilitated effect of ruthenium red on H2O2-induced thymidine incorporation was suppressed by caffeine, ryanodine, cyclic ADP-ribose and beta-NAD+. H2O2-induced DNA fragmentation and astrocytic death were suppressed by ruthenium red. These findings suggest that the process of recovery from astrocytic DNA injury by H2O2 may be regulated by Ca2+ efflux from ryanodine-sensitive intracellular Ca2+ stores.